Degradation of a fluoropyridinyl drug in capsule formulation: degradant identification, proposed degradation mechanism, and formulation optimization.
The purpose of this paper was to investigate the degradation chemistry of a fluoropyridinyl drug candidate in capsule formulation and to optimize the formulation based on a proposed degradation mechanism. Small developmental batches of capsules were made by tituration of drug substance and excipients using a mortar and pestle, followed by manual encapsulation. Degradants were identified by LC-MS/MS and LC-photodiode array detector (PDA) and were monitored by LC-ultraviolet detector (UVD) during stability studies. It was found that the drug could undergo a nucleophilic substitution reaction in which hydroxyl groups replace the fluorine substituents on the pyridine rings. The initial degradation rate is independent of the drug concentration but dependent on the temperature, the pH of the microenvironment, and the excipient type. On the basis of these experimental results, a nucleophilic substitution reaction mechanism for the degradation was proposed and a successful capsule formulation was developed.